Matching pursuit is a greedy algorithm that decomposes a have been shown to have better coding efficiency and perceptual signal into a linear combination of bases, but as the bases quality at low bit rates than DCT-based video coding schemes. are not independent, there are many ways to represent a Matching pursuit is a greedy algorithm that decomposes a signal .
. ' into a linear combination of bases within an overcomplete dictio-signal. The algorithm selects the maximum basis to represent a nary. However, as the bases are not independent, the redundancy signal at each iteration; however, it can not guarantee optimal in linear combinations increases as the number of iterations linear combinations. In fact, since the bases are redundant, of matching pursuit increases. In this paper, we introduce as the number of iterations increases, the redundancy in an orthonormal matching pursuit algorithm that reduces the linear combinations also increases. To solve this problem, an redundancy between bases and represents a signal by a linear combination of bases more efficiently. Our proposed updated full orthogonal matching pursuit algorithm has been proposed to search matching pursuit algorithm has been shown to be effective reduce the redundancy between bases [2] . At each iteration, in both coding performance and computational complexity. Based the projection of bases on the selected orthogonal basis is on this algorithm, we present an orthonormal matching pursuit removed, but it does not normalize the orthogonal basis; therevideo coding scheme that achieves a more efficient coding fore, the basis selection unfair. To ensure that all bases have performance. The coding efficiency and perceptual quality are evaluated and compared to traditional matching pursuit video the same norm, instead of selecting the maximum absolute coding schemes. inner product between a signal and the orthogonal basis, we propose an orthonormal matching pursuit algorithm that finds I. INTRODUCTION the maximum absolute inner product after normalization. By Efficiently encoding motion residuals is essential for low-combining the orthonormal matching pursuit algorithm with delay video applications in which videos are encoded by an updated full search matching pursuit video coding scheme, hybrid motion compensation and a residual encoding struc-we present an effective orthonormal matching pursuit video ture. As well as nonredundant transformation, a frame-based coding scheme. technique, called matching pursuit (MP), has been proposed The remainder of the paper is organized as follows. In to encode motion residual images. Mallat and Zhang [5] Section 2, we propose an orthonormal matching pursuit alwere the first to propose a matching pursuit algorithm that gorithm that efficiently approximates a signal as a linear decomposes a signal into a linear combination of bases within combination of orthonormal bases. In Section 3, we present the an overcomplete dictionary. In [6] , Neff and Zakhor show that orthonormal matching pursuit video coding scheme based on using a matching pursuit algorithm to encode motion residual an updated full search matching pursuit algorithm. In Section images achieves a better performance than a discrete cosine 4, we present an evaluation of the coding performance of transform (DCT) in terms of PSNR and perceptual quality at the orthonormal matching pursuit video coding scheme and very low bit rates. The results in [3] suit is approximately 0.5 dB better than the non-orthonormal n-l i matching pursuit scheme.
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The residual image Rn+1lf = Rnf-< R nf, Un > Un.
3) Inner product update: Next, we update the inner products of L atom candidates for each block, i.e., thonormal matching pursuit algorithm. Note that, the matching pursuit algorithm produces a more blurred effect. Moreover, Fig. 2 . The coding performance of the matching pursuit video coding scheme most blocking artifacts generated by motion compensation can (MP) and the orthonormal matching pursuit video coding scheme (ONMP). not be removed efficiently by the matching pursuit algorithm. The test sequence is in QCIF format and the bit rate is 100 Kbits/sec. (a)
Silent; (b) Miss America.
The performance improvement is dependent on the number of bit rates. Figure 5 shows the Y-PSNRs encoded by the two video coding schemes at various bit rates. When the number~o f bit rates is high, more atoms will be encoded in each frame, and the orthonormal effect will be more pronounced. 
